The regions of the fornix longus: a morphologic analysis.
The areas surrounding the fornix longus were examined using the rapid Golgi method, acetylcholinesterase (AChE) histochemistry, and horseradish peroxidase histochemistry. Parasagittal Golgi impregnated sections revealed the neuronal configurations of the nuclei of the fornix longus. An interstitial nucleus within the fiber bundle and a bed nucleus were observed. They coursed from midline dorsal hippocampus and became continuous with caudal septal regions (notably septotriangularis). Neurons in the interstitial nucleus were spine-poor whereas bed nucleus neurons were spiny. Numerous axon collaterals were observed in the area. These gave rise to many apparent synaptic boutons. This intrinsic connectivity within the fornix longus was verified physiologically. Acetylcholinesterase histochemistry revealed the presence of AChE positive fibers traveling in both the bed nucleus and fornix longus. These fibers appeared to emanate from the regions of the diagonal band and formed a marked density in the bed nucleus. Also apparent was a striking midline density of AChE that forms a distinct midline fornix. All of these AChE positive fibers appeared to be related to the medial portions of the dorsal hippocampus from its septal pole to the dorsal psalterium. Injections of horseradish peroxidase into medial septal regions resulted in pick-up of the peroxidase in a specialized portion of hippocampus. Specifically, neurons were identified in the alvear portions of the midline dorsal hippocampus as well as in the alveus and stratum oriens (occasionally) of CA 3. It was concluded that the area of the fornix longus is situated in the mainstream of many incoming and outgoing hippocampal fiber systems. Because of this unique situation and the bi-directionality of the projections fibers of the area, the bed nucleus and interstitial nucleus of the fornix longus were postulated to play a crucial role in normal hippocampal processing.